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Application effect of the teaching mode combining 3D printing-based simulation training for
hepatic and biliary vascular variations with MDT-PBL
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[ Abstract] Objective To explore the application effect of the multidisciplinary diagnosis and
treatment (problem-based learning multidisciplinary diagnosis and treatment, MDT-PBL) teaching
mode combined with 3D printing-based simulation training for hepatic and biliary vascular variations.
Methods A total of 64 resident trainees in Clinical Medicine who completed the internship at the First
Affiliated Hospital of Zhengzhou University from April 2023 to May 2025 were selected as the re-
search subjects and divided into the control group (33 cases, from April 2023 to April 2024) and the re-
search group (31 cases, from May 2024 to May 2025). The control group adopted the conventional
teaching method, while the research group adopted the MDT-PBL teaching model combined with 3D
printing-based simulation training for hepatic and biliary vascular variations. Both groups had a teach-
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ing period of 8 weeks. After the internship, the assessment results and comprehensive abilities of the
two groups were compared, and the multi-disciplinary collaboration ability of the two groups and the
teaching satisfaction of the resident trainees with the teaching process were evaluated. Results The re-
search group obtained significantly higher scores in theoretical knowledge , imaging diagnostics, opera-
tive skills, learning interest, self-directed learning, clinical case analysis, surgical literacy, team-
work, and interdisciplinary knowledge integration than the control group (all P<C0.01). Further analy-
sis revealed that among the resident trainees in the research group with weak theoretical foundation
upon admission, their surgical operation skills scores after training were (92.4041.67), which were
higher than those of the trainees with weak theoretical foundation in the control group (86.50+2.07),
and the differences were statistically significant (P<C0.01). The satisfaction rate of the teaching group
was 93.55% , which was higher than that of the control group (72.73%) (P<C0.01). Conclusion The
teaching mode combining 3D printing-based simulation training for hepatic and biliary vascular varia-
tions with MDT-PBL significantly improves assessment scores, comprehensive abilities, MDT com-
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petencies, and teaching satisfaction among resident trainees.
[ Keywords] hepatic and biliary vascular variations; surgical simulation training; multidisci-
plinary diagnosis and treatment teaching mode based on problem-based learning
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